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In the Specification 

Please amend paragraphs [0005], [0007], [00048] and [00132] as follows: 

[0005] It has been known for over a century that 1 ,3-propanediol can be produced from the 
fermentation of glycerol. Bacterial strains able to produce 1 ,3-propanediol have been found, 
for example, in the groups Citrobacter, Clostridium, Enterobacter, llyobacter, Klebsiella, 
Lactobacillus, and Pelobacter. In each case studied, glycerol is converted to 
1 ,3-propanediol in a two step, enzyme catalyzed reaction sequence. In the first step, a 
dehydratase catalyzes the conversion of glycerol to 3-hydroxypropionaldehyde (3-HP) and 
water (Equation 1 ). In the second step, 3-HP is reduced to 1 ,3-propanediol by a 
NAD + -linked oxidoreductase (Equation 2). 

Glycerol z± [ ® ]3-HP + H2O (Equation 1 ) 

3-HP + NADH + H + r± [ ® ] 1 ,3-Propanediol + NAD + (Equation 2) 

The 1 ,3-propanediol is not metabolized further and, as a result, accumulates in high 
concentration in the media. The overall reaction consumes a reducing equivalent in the 
form of a cofactor, reduced b-nicotinamide adenine dinucleotide (NADH), which is oxidized 




[0007] The production of 1 ,3-propanediol from glycerol is generally performed under 
anaerobic conditions using glycerol as the sole carbon source and in the absence of other 
exogenous reducing equivalent acceptors. Under these conditions, in for example, strains 
of Citrobacter, Clostridium, and Klebsiella, a parallel pathway for glycerol operates which 
first involves oxidation of glycerol to dihydroxyacetone (DHA) by a NAD + - (or NADP + -) 
linked glycerol dehydrogenase (Equation 3). The DHA, following phosphorylation to 
dihydroxyacetone phosphate (DHAP) by a DHA kinase (Equation 4), becomes available for 
biosynthesis and for supporting ATP generation via, for example, glycolysis. 

Glycerol + NAD + [ ® ] DHA + NADH + H + (Equation 3) 
DHA + ATP z± [ © ] DHAP + A DP (Equation 4) 

[0048] "ATCC" refers to the American Type Culture Collection international depository 
located at Post Office Box 1549, Manassas, VA 20108 [12301 Parklawn Drive, Rockville, 
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MD 20852] U.S.A. The designations refer to the accession number of the deposited 
material. 



[0132] Representative enzyme pathway. The production of 1 ,3-propanediol from glucose 
can be accomplished by the following series of steps. This series is representative of a 
number of pathways known to those skilled in the art. Glucose is converted in a series of 
steps by enzymes of the glycolytic pathway to dihydroxyacetone phosphate (DHAP) and 
3-phosphoglyceraldehyde (3-PG). Glycerol is then formed by either hydrolysis of DHAP to 
dihydroxyacetone (DHA) followed by reduction, or reduction of DHAP to glycerol 
3-phosphate (G3P) followed by hydrolysis. The hydrolysis step can be catalyzed by any 
number of cellular phosphatases which are known to be specific or non-specific with respect 
to their substrates or the activity can be introduced into the host by recombination. The 

reduction step can be catalyzed by a NAD + (or NADP + ) linked host enzyme or the activity 
can be introduced into the host by recombination. It is notable that the dha regulon contains 
a glycerol dehydrogenase (E.C. 1.1.1.6) which catalyzes the reversible reaction of 
Equation 3. 



Glycerol z± [ ® ] 3-HP + H 2 0 



(Equation 1) 



3-HP + NADH + H + [ ® ] 1 ,3-Propanediol + NAD + 
Glycerol + NAD + =>[®] DHA + NADH + H + 



(Equation 3) 



(Equation 2) 
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